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I. a 01 CD £ ft 

W S 13 ± CJ: -5 t ► j&lM 7 * 7 * v A 0 

sag 

fc£f * t h J&L «t 7*^^A«3-Ft ScDNA 
i^fiti D N A. , 

2. k H-/II7/^^A^D-KT *cDNA i 
ttcDNAOffcCffttT « * V (A)ttMi£flT 
iDNA. 

X t H , i/|7n/7'$yAfflri/7 , a KM* 6* 

■j - *r - S M « t HSI y A * a - K 1" 

ScDNA. fctfrf'J (A) KM* £ ©WffTWf S 
D N A. 



4. fi&K 'J * 

ATG A AG TGC GTT ACT TTC ATC TCT TTG TTG 
T AC TTC ACC CAA TGA AAt TAG AG A AAC A AC 
HeT Lys Trp Val Thr Phe lie Scr Leu Leu 

TTC TTG TTC TCT TCT GCT TAC TCT AGA GGT 
A AG AAC AAC AGA AGA CCA ATG AGA TCT CCA 
Phe, Leu Phe Ser Ser Ala Tyr Ser Ar* CI y 

GTT TTC AGA CGC 
CAA A AG TCT GCG 
Val Pbe Ars Arg 

7?3c*?$h5, to * « 1 X tt 2 C se iJt 0) D N A . 

-^-t0PincM3Rfl3caaoDNAA«}ftjRir 

6. Zfl * « 5 tC id 42 0 ft 91 7 7 * * K c «k *) E 

A ©53iS^?£. 

* ft »J] /£ »! t hltl ft 7 /v 7" * yAOKHCJ; 
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T *cDHA£ JScOMAOTiSC^ZE r 5 # 'J (A) K 
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tc <fc *) 2 - K L T t * S 'J - ^ - ffi M . t > tfn vft 7 
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IS ( 3 ) CKttco D N A 301 -J fig « * (51 k: l*'A 
£4lTtt*ft9ir 7 * 5 K ; ( 5 ) ffl £ ( 4 ) iZ 

& Cf ( 6 ) hTT SS ( 5 ) tcS2ttOl»a*l3ffiL. tic 
^thifliTflir/uySyA^m^-^V^^LW. w 

<t*KiRr*ct*»nki:r*iatab nm v,i 7 ;u 
t* s y A©aia^ffi* mn-r 4. 
( r * n tt se « ) 

IE t r Ha « 7 ;u y 5 y U * * f*j c # < © ■>* 7. 

4 FL^^tf ifi Ift a. D N A ft £ 

^7^^ 5 yiKilt5i:it. c ft <b © * ^ 7 
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r -f y * ^ 7 * M7>7-t', *< 7" f- >* ;u 7" 
a 1; ;ucis- trans •< 7 > 7 — -ts 0 W 5g R3 ^ L 

tt^ * IB ffl OB 0 .k -5 «BSf»4«jttiBTttfc. 
<t^3boT^COci;-5 « A»fj|a®i£ ( 7 * . 

r * y ✓ ) M ae« as s a) ilk $ it « < « ^ c & *< -7* 

ISl $ ft $ . - ^ . t h € it i; ^ t -r S Jt »* iO! W it 

fe^KiK3tia^< <o ?a » tt w* m a * ii -r * « e 

ft<#&3 ft * C «!: A ? W ^ ftTC> i (Hufrakcr.T.C. 
and Robbins.P.W. J.Bi-ol .Che». 257 .3203-3210 
(1982) :Snider.H. D. in Cinsburi. V. & Robbins. 
P. W. (eds . ) B ioloRy of Carbohydrates. Vol. 2. 
Wiley. New York. ( 1984) . pp. 1 63- 198 ) . d © & 

TcDNA) ^£lf0lES^Tl£Ul5-ttiflic : f^^*r*4 
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Seff©5>ii5©R5t:tB^$HT^aftS£eK*«fi!t 
UTt Ula Tfl T A' ^ ^ y©*^©7"u7 B oKJd* 



-415- 



X v 6*&*X£ij*c*:<tHiR$a*:i K > €f*ffl 7 
c©fc«>* *£9lcfc^xti. 

ft 52 7u7nK Kti D N AK^i LX. 

WStC^V*X^^ct<%^$>t5ift{E : ?-tC*f^X 

;L t±" & © 3 ^^ffll'^. 

Lys-AAC Trp-TGC Val-GTT Thr-ACT 
Phe-TTC lle-ATC Ser-TCT Leu-TTC 
Ala.CCT Tyr-TAC Arg*AGA G)y-GGT 

7 u 7 a ^ -KT*DNAg{l#©-fH<t 

AA TTC ATC AAG TGC GTT ACT TTC ATC TCT TTG 
G TAC TTC ACC CAA TG A AAG TAG AGA AAC 
Jlel Lys Trp Val Thr Phe lie Ser Lett 



EcoR [ 

TTG TTC TTG TTC TCT TCT CCT TAC TCT AGA 

AAC AAG AAC AAG AGA AGA CGA ATG AGA TCT 

Leu Phe Leu Phe Ser Ser Ala Tyr Ser Arg 

GGT GTT TTC AGA CG 

CCA CAA AAG TCT GCG C 

Gly Val Phe Arg Arg 
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! £ 3 - KTfctt 1.100 *2IS W©6d?il©ilHC 750 
E5*J©5' GI3FSII2R£?4& 320*3£*t©3' © 
itfi«SRttMA<fl9i UTt»* (Bennetzen.J <fc 
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A. £ 4xT^ S Goldberg -Hogness* y ? 7. (TATfl 

* v * A) K VAT CCD 128ESJ: 
ft (-1280&H) ADHira*-^-iS 

titi-4ioo<aatc & a s P n 1 a&SBteA o ±ft£ 

^fc^-frT t> ^ £ ^feftTlV* (Beier 

Young. Hature 300.724*728(1982) 1 . ADH 

# »; (A) RNA ©i!>tf (ill ^Cit*"* [A.-erer. 
G.ttetbods Enty-ol. 101^.192-201 (1983) ) . 

In^Cfc It ilf^ifil/ (read - through) C A 0 ill 

(fH^Llf. Zaret,X.S.fi.tfSher»ei>.F..Cell ££. 
563-573.(1982)). C © # £ i* lb *" * «> K t* 

— ^laitS© 
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$ . fcia-tf TRP5 ( r t \ 7 r 
itic^^CYCl ( 4 V - 1 - * r ? o - A C ) ifi 

^U-^lfcCfc&Cfc^fc*-**-*--***© 

TfttcKH $ tiTt* *;£*<$£#© SI ill <!: 
C©fctt*&ylCfc^Tlxfla-tf& 

-T** ADH I ^ — CAP^-U 

-< * 9 

%Dflo%^r7x? Kit, 



ate*. ffi±©*aKsRtt*M»r siBe? 

C © « . •> + hi/K^-HtoS*ft3!lt 

207*£ffi W * C § 4. C©Ty*$K 

pJDB 207tf©6f SfcHliflfc^tX* o-f 

ta-Kt« LEU 2 iHs^T & *. 

ft m r 7 a $ k 



y a * - - . ruroffi?^3-K 

-*<w Olff Ttf AS 

2. g TM f ft 

*^Bfior7A5 k tc a $ & © © ?z t£ ia 

tt 155 IC tt o T if * C £ *« T 3 * * © B 04 € £ 
ttffl 9 tc£&T*. 

3. li^ttiPtgSRtf t HIH7.17 s y ©iliR 

t Hfil'«|7^7 , S XcDNA£3'A,fc*%5l7*-7 A $ 
©iS«i£CJ:9*S!lTS"*. tz titfY P D © <fc 

? £7;£^±i3ife * s Digifec 1 %©fi*a * * * 

»3£&tBflfc#K#&$n*:fc h fa ft 7 /u r * v 
©EiRizil* ©}rfcT*J&T&*. x^y-/u, 
7 -e h y . 5£ft5 7 v * - ti z c A 5 i> 84 ct K ^ 
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5 v a< Iff 33 <* ft * d £ PJ i# T $ * . 
ifctc. H fifc W tc * *) . COH'B^'bC&fctt 

n PS *) . M % S IS l* * 0 & I* T T ?f o fc . 
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h/jrf) C£ « D N ACDHifc : DNA 1 #81**. 
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T3 O^tTS, 37X. HUulSSLT^i^ 
^T^ti. Sal! (- v * y •>"- y. I5i- 
vh/jtf)CD4^aiOX EcoR I IS ili ft CD ft *) 
C 100-ttTris - HCl (pll 7. 5 ). 7 0 »H«gCl«. 1.75 
HKaCt. 7 0iH2-^;U*r H^y- A/. 2 allEDT A . 
0. I % $ JflL Vft T 7' * y ,£ tt ffl r * . 

/< ? -r 'J 7 7 ;u * 9 It * * 7 r ^ — -tr & fl : 
DNA I « . SlPa»*EcoR I BtC/Hind d * I & 
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20^tU 3 7 X T I I* H « fi L fc & * 9 0'C, 

7k 3 8 irf . ? -r 'J 7 7 A* -h y ft * X 7 r ? - -b" 
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T4DNA <J **-HsteH : fc"£ Atf-<0 * -0HA 

r/K l 0 X 'J — -tf ISfliK (660 -flTr is - HCl 
( pH 7. 5 ) „ 6 6 ■« ttgC £ i . IOObH £/ * X 7 
-f h-A/. 1 aHATP ) 3*<&</T40NA 9 # - € I 
*i (3HSi&* tf)400 i-v h/jrf) KiSSE^S* 
£ jfjn * T 3 0 *f £ -L 1 6XT-I&SST*. 

-•fe" S 5 ' -'jyMfl:: 5 0 ■IITris - HCl (pH 
7. 6 ) * 1 Oill N|C£i , 5 ■« *>" ** * X 7 4 h — 
;u % a 2-HATP <£ f * iSift ( 2 5 *t ) * T 
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(^rgia) T3 7t, 6 0 »IH*£fflr S C £ K <fc 
*> 5 * a«'jySHfcT5. 'J yg|it$n/:7 7^ 

> y h ££Ci3ifc£rfL-tf (SHOO rfMOOT ©*iS 

IT O • 2 *l C0T40NA U A' — €JJD x. 1 6 'C T — % 

(ssl. 7?^> y hBa*'ai* -*©77^ 

> y h & 1- * • 

^HJHDNA* , ;>7-'t"I5lo:0NA 
DNA^'J ^ 7--1: I ( K 1 enow 7 =? <f / V K j£ 
JiSaiSaiv F/rf) I UMdXTP(dATP,dCTP 
dCTP , TTPOS^^J ) 1 1 0 X SSL «I «E C 7 0 

ottTris • HCI(pH7. 5 ) . 1 ettEDT A , 200»HHaC I . 

7 0 ■nnsci • ) 3 */ecaSB.ag87**Jro«.T^a* 

3 o?/ti, 3 7 x x 3 o ftniiaa? 

ra-7*0tSffi: 

IrtO^J^DNA, 5 0 Ci CD r - J, P-ATP ;K 
i3iS ( 3000Ci/««o£ ) . ( 5 0 ■ttTr is - HCl (pH 
7. 5 ) . 10 •MflgCI , . 5 ««DTT , 1 0 i — v Y 

i 0pICO^«^3 7 X T I i$NKl&fft. 



X ^ U ^ + K ^ Nick-colunn(7 t A* ^ > 7 ) ^ ifl 

J, PTtt2S$ftfc DNA£f$5 (1 x 10 "cpii/ 1 
PlDNA/400fl/ ) . 

/X 4 7 »J ^* 4 *" — "> « ^ : 

D N A ^ IS it L tz IE? * ^ -C ■/ ! i ^ -f - •> ' » > 
fffi C 6 X SSC( 1 X SSC Kt 0. 15H HaC £ , 0 - 0 1 5 ft ^ 
x^KtPJU, pH7. 0 ) . 5xf y^-Ufi 

( 0. 1 % *> lb Yll 7 A/ 7" * y s 0. 1 % 7 W 3 - A/ . 

a i % # t* j. ;u t: n 9 k y ) . o. 5 % sos . 

lOOwSEtt** tit -F- D N A ) 1 0 «i * T . 4 2 X. 

3 i*pjiaar «. ««itT* ro-y^ 1 xio* 

cp» / ■! Ira £ fc ^ 4 7 «J ^ -C *" — 5* » y ift 1 0 ■* 
^ /JO >5 8 OX. 3^«iat4. 'AC 4 2 XT 

a-C5^iJtt'. 3fibC2xSSC i:«tl3 6 0 fC 
3 0 o . 

tt *? . eissj£t:«t>)r7^ s k * i* » r * 



-418- 



»rn1¥2-117384 (7) 

ttffUTjfiWtt»ffiu:J;*)iBHIsW**iKR^* dron Lelters21^l9 (1980) IC 52 I* $ HT ^ * + X 

i^ir^rns K*#*-r*^°- y *w^ * r s y -f i- e *k afJiDNA^/ScKi (a pp i- 

in-rUA-u-.> g y£tC<fc *) J&Utrlftfcjb* £ ied Bioiyste-s^ r ^380B) * ffl t» T £ f£ L /c . 

fc&Ufc D N A*«* oMRM*? UK LTSSv * >J^H ^* f KWKr« T 4 * «j X K 

&ttfcK<fc*)#t?f1-**fc (fctJ-tf Maniatis. **--tfC.fc05' -«iy>Hfc|», 7i-'j 

T.Frirach.E.F.I Sa.brook . J. Ho I ecu I ar ctonim V •£ L #> . &KT4DNA V *" — -fe* <fc 0 & IS U T . 

A Laboratory Manual Cold SprUi Harbor rume«t3 - K T * - (B © - * tR D N A * 

Laboratory 1982) 1Z X 0 & K L fc . * I* T S IK 3 » fc . C © - * « D N A tt 85 K O W » * * "T 4 . 

7*5 KDNA*«liti1-*CiCJ:»)^ Aft ffi b r fflTjfl 7 7 5 y A £ 3 - JK. 

£JfeW 1. ruroKg^J-Kt^DNAg)^ 5 Kp.OC- HSA-CH ( 2 ) * MBBH *Bco» I & 

&©&#!£ IT T* 4 mm<D* } ) J* 9 K : C ft £ (ft 2d © £ /£ D N A <t T4DWA 

1. AATTCATCAACTCGGTTACTTTCATCTCTTTCTTCTT K <fc 9 *S £ <* * 7* 7 X $ K pUC- HS A - EH * ft 1& U fc . 

2. AGAACAACAACAACAAACACATCAAACTAACCCACTTCATC pOC- H SA- En T 7 X 5 K € EcoB I ? fe& H U &fl IB L * 

3. CTTCTTCTCTTCTCCTT ACTCTAGACCTCTTTTCACACC * 'J 7 7 ^* 'J It * ^ 7 r ^ - *"t 5 ' - 'J 

4. CGCGTCTGAAAACACCTCTAGAGTAAGCAGAAG y fiSI & £ & £ tJfe - 

£ % Ma t teucci , M. 0. S. tfCaru thers . H. H. . Telrahe- 5' — A ATTCTCG AG 

GAGCTCTT A A - 5 



®£?4*&J&& xho I iSiaSUIl^^O Xho I 
UV*-<tT40NA "J ** — C «fc *) *S£ * 151 tt 7 
?A5 KpUC-X-HSA £ttJ£Lfc. 

% fife 04 3. *' ') AKgflft tfAATAAA •> ^ lUK^O 

ff A ( ? 1 H ) 

t Hr97n/7' 5 VA ©cDNA© 3 * * P JH$ £ & 
>l k 1 1 1 (HSA- I A) ( W 1 * 3* 8 0) £ 
EcoR I tC £ *3 ?B ft I* T t HH » 7 it/ 7* 5 XAO 
cDNA-fc^tfT S D N A 7 5 ^ > V r Cft£ 
EcoR lmogjaffLfcr^xS KpUCIB tCffllSL 
T 7* 7 ^ i K pUC-HSA-I' :07*7^ 
K pUC-HSA-I' £ Hind HI T tflBft I* H S A © *' V A 
fiZ?tfi.tfAATAAA>' *"££t*'i*3 © 7 7 9 

/ *s r^HT. cn*llindDJaHlTKIJaL7lW* 
yt±**7r*-**?ia8UT;fcaS©5' 'J y E2 
S^f^il fcpUC-X-HSA tClH* &*pUC-X-HSA-A 
m5 K € Jft U fc . 

:&jft»4 4. r 5 x 5 KpjDB-»«Qg)ftsaa ( at 2 jg ) 

LTitlKJnTl^r? ^ 5 KpJ0B207(7 ^ •> + 



i.) « 1£ ifi • * fc * NeO [ 7 5 y ^ ^ 3 *> 
K * X * h 7 > ^ 7 r 7 — *" 3 ' ( I ) ) i!M£T- 
jfll& l/titi!Ei$*lTt^7 , 7 X ^ KpNEO (7 r ^ 
>7.) €l^ffl L*:. 7*7 X ^ KpNEO^ Hind ID R. 
tfEcoR ICtO-ffiti^ftL. ^$t^©7 7 ^> 

EcoR 1 Hind ID 

5 ' — A ATTCA AGCTTATCTCCACGCCCCGG 

CTTCG A AT AG AGCTCCCCGCCCTCG A — 5 

© A§ 7 7 ^> y r CT40NA 'J - -b* * ffl 

lr*TBtt • fflttftLtr^ 5 KpNeO-PL 

- ^ V 3* » 9 u * f- K t£ 5 ' 
EcoR I ffi«3fe«lK?a*ir 3' - 5fe*3 tCHind m 

5fe«B£frr rt sntciiind ra . xhoiS:^ 

s.a i autt« trr a. tt-^Tnnger^x s kpn^o 
-pl hn e oa<£?©J:«Kffla®®iiiaft»*9JW 
8«(a**rr *• z or ? * * kphco-pl z 

Hind Ifl RC^BaiiH I C <fc *} ~ ffi ?3 ft 1. 4 Kb 7 7 

^y^jUfc. 7 7 ^ 5 K pJOB207 ^ Hind ID R 
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> y r £ & . & C . cn^©77^/Vh* 
T4DNA V 9 iftSTS C <!: $ r 7 * 

5 KpJDB-NeO£# fc. 

^JtfiLL. 6»gADHl7*o*-y»-6gfrl©y-p-;i 

(saggy 

Kt&SlAH22tt;©£6& OKA 100 ut £ 1 ^ ~ y r 
©Sau3Al t 3 7 X . v i 5 # £ 15 3 -fc C 200**© 

5 0 ■MTri*-HCl(pH7. 5 ) . 7 -HUgCI, , 5 OiH 
HaC I + ) • i 0 © 0. 5 HEDTA (pK 8. 0 ) £ JJD X . 

6 5 X 1 Otf&fc**. 6**f£*i£ 5% 
>ste-TE(TE:10 ■HTris - HCI (pH 7. 5 ) , 
1 nHEDTA ) t 2 0 5< •> i tt - T E * W 
K€£S 1 2 -ITttMLfc. C©*3K©±tCi:fc 
Kl5jft€ ftJS ~= y £ ^ y a©SW41o - ^ 
JflU* 2 2 Krp-T I 5 KJPoT; I 6 t T.S8 <fr L • 
jl^UK *#5COt'T3$li4cfA£{Tt'» I 5kb 
-2 0 kb©7 7 ^> V r£<£OS#tC5 Op/© 
3Mftfir^h*J^Aift (pHS.2) *fill*U 1 



?5B!I¥2-117384 (8) 
rf0x;y-;bi)jlli, £ < S & ft * - 2 0 
X tc - & fi> H L * D N A£itE2$-t£A:. ifi^ 

(I5Krp., 4t) KJ;^ DNAi±ft£ 

@tRU/c. C©ttr5*7 0%x^y-;i/Ti^^/c 

«E0££Lfc. JSl±©ttf*C <fc 0 . 5«© 
D N A$|?fc, 

C ©DMA 1 2 «©E«BL3©7 — A (Strategene 

55) . &tf 350 3LJ1 v r ©T4DNA »J rif — -t* 
r5&) <fciS*\ 1 6 XT-£KlS$-ert: 
1 0 © 5 0 -MTris-HCl (pH7. 5 ). 1 0 ■«HgCI tl 
1 0 ■HDTT, i .HATP ) . JiffiSfcifc 1 * * ffl 
GICA-PACK Plus* y r (S Ira tegene . I GP6- P) C «fc 

*©*£&. 3xiO* P fu©, ^HBSP2392 & [hsdR 
514Crk-,.k-), supE44 • supF58. lacYI, galK2, 
gal T22. iet Bl. trp R55. (P2) ) tCS&L?* 
7 t - lOOOpfu ©7 r — 5 0 *i © 

P2392 ttSatCftn^. 3 7 tT2 0^SJ£$-ft/;a, 
Z 5 «fi ©L-Top-Agarose ( L B *3 l& ( 1 % h 'J 7 
r 0. 5 %MSl + ^ 1 ^ NaC£ ) *0. 7 % 



7#n-X) 9 0 oa© L - 7" U- r 

( L B 1. 5 %7£JL) Ct^/:. d©<fco^ 

ru-F$5ttfflfiLs 3 7 *CCT-l£lgftL. 

Hybond-Nffi* ( 7 •* > ♦ J* ) £7*'a-*ffitC 

/)^li*<U\ fgffflo£±i:. 0. 5 M HaOH. 1 ttNaCl 
Z&Ltz 3 M M 7 4 ;u ^ - (Hhataan) _L C 5 # fill 
KlWc. 83 £ 0. 5 rt Tris-HCKpHT. 2 ). 1. 5 H 
KaCl£ &L, 3 M M 7 ^ ;U * - ± K & L . 5 M 
HZ LA:. 2XSSC ItH^ftn, BL ffi 

DNA^IH^ESL/;, Z © . ADClifi (c ^ © 
WW?fl«a)7 W^JgJ;*} 1 0*i&tCtH3?-$i£ 
K ?t] £ ft 3* & JiSc L 7* □ — 7* A D H (5' ATC 
TCT ATC CCA C A A ACT C A A AAA CCT CTT) t < 7* 
'J ^ 4 *" 4 •> 9 * $ * fc . IK $ 1ft ^ & 7 X 7 v 
7"tCS^. XAfl-5 7-f/Ui. K£« 
In tensi fy screen $ ffl - 7 0 t 5 



91 & (ft * ^ 4 7* 7 ^ 4 -t: - *> a y *> </ 7- ;u £ J* 
*. fc r 5 — — /u -< y h © ife T A> $ t 

0 . 100*/©TMifl[ ( I 0aHTris-HCI(pH7. 5). 

1 o -nngci, ) sac2 o^raiwat. 

tz. SiififftO. 5 p/€ I rf©TM*£T?&*RU. © 

t s 5 fiti yt u/c^iiT^]iaap2392 izm&z 

it. iSa9 0ina©ru-htCi$7 , 7-"^£mfi!t 
c 7* 7 - o /n 4 7' 'J ? A h - •> 9 y £ It t*. m — 

7* 7 — ^ fob fl Z> # >* 7" -< 7* ^ o - v £ \% f z . 

•s -r 4 7' 7* 7 — ^ £ x -y — )u f y h © Sfe T sb* 
* <t *) . 5 0 *rf©P2392 laefctCfln*. 3 7 *C T 

2 0 # Rfl W K L (ft, « £ 2 a* © L B l£ Ife. 10 
■ K.lgSO, tCjjU*. 3 7 X T 6 I*ra1$5<t -5 tg 'S 

0 n d ,f, j|/ i ^ 100 ^ JJD i . ?K ;u 7- y ^ 7. 5 * *r 
-tC A-^^^tC?SiS$-t*-fc. 2.50Orp- T 5 5fr jfi 
^L. ±y^£ilfc. C©J:rff4»tri0 ,a *-^-© 
77-">^tS*iT^fc. C©±tff 800*/C 100 
p£©5HNaCI £)J0^. &IC 540*/O-f vrnnV 



-420- 



-/i>£Jtn]x-<fc<*-tf-2 0tT2 0 # MiS* 2Z b A: . 
£/0 fttz'tii fcZ 500 pi (O 1 0 5* x 9 J - n> T 
200 *f CD T E £iS ft? 
I** (6 0ai 7 h/rf) « OHasel C £ ?S i£ 3 
£ % 2 1 niUCl«£ JjQ*_. 37*C"C30#£i£ 

ifi'fcL. 8<*nfc7kJ3£7* -> -to/0 a a *#U 
A(l:l)-C-@»a5U>S:. »6 H * 13 C 
2 0 *l® 3 MftK+ I'H^ (pHS. 2 ) £Jjll;L. 
$$>C 500** ©X ^ / - n^ftl*-* ifl^L/TDN 
A^ftfaS-frfc. &«b*tfctt?S£ 7 0 %x? J - 

S-tK * 5 0 ut CD 
T E C ?S W b . coliH5-Cl«fflS©7r-*>" 
D N A n tz . ft £ *t tz ft « 2 0 fit C . 2. 2 

**© 1 0 f&jgEEcoR I tftffitt ( 0. 5 HNaCI. 0. 5 
HTr i s — HC 1 (pfl 7. 5 ). 7 0 -MngCIt) € )JQ A. * 1 
pi Y / pi) CDEcoR I ( j. y # y — y ) 

£ 1 0 I Oog/BCCORNaseACSieaa) £ /JO A. * 

3 7 'CT I o. i %y # 



n — y £ 5 0 rt / *Z7 y * •> *) ^*tC5ri(D 
L B i§ 1& tC t& It U * 3 S3 £ « 

5 OrfCOTECiS JSSiLfcDNACDfl 
5 fd £EcoR I T Wttfi L C 5 0 -HTr is - HCI (pH 7. 5 ) 
7 aMrtgCl 5 0 «HHaCI . I ng / «£ RNaseA . 5^; 
■y V EcoR I ] * 0. 7 % 7 ii o - * V iHS Sa 

ikft*ff^» 8. 4kb(DEcofi ! 7 7 ^ / V M ? P U 

</ - y <fc :©77^> y f-^ro-ri 

tz O o - y pEco 8. 4 (DDN A^tllSlt,, 0.5wi? 
Sau3Al U ( 5 0 citlTris-HCl ( P H7. 5). 

5 0»MSaCl . 7 ■nrteCI,. 4 3 ~ v h Sau3A I / 1 5 
4> . 3 7 X * 2 If Gil) , 0.1%7A'o-XV^ 
5* ik Me £ 9 D N A 7 7 ^ > y h L fc. 

1. 6 kb7 7 / > y h££0 7#n-*8iK-cfc*K 



HIH ¥2-117384 (9) 

p - * SlSvi**;*) £ *T I**. TSifcCttt,** D N A /< y 
K £l!ybond N & tC 7* o v 7" 4 y ^' $ * . D N A 
LfcHybond-Nl£tZ* r^-^^^'i/^ 
-fef - > a ^il^-O^^TA-f yij / >( - •> » 
y^fro/;. : O J: •) t: LTfUtifc ^ < o/>v0 
£0— y£D-7S. ^-ADlTii. & 4 kbCDEcoR I 7 

$S90DNArS&©9 52 0 * £ . ml i£ 0 £ ft T 
T % EcoR I K J: 9 9] 0. 7 %7#o-*>r A/ 

tSxCiklfeT 7 7 ^> y h ZftW Ltz. 8. 4 kbEcoR 

I ? 7 ? s y h££C7**a*-*e/itt-£gj*)iiJl,. 

/7^/^^-i£(Cene Clean M . Bio- 101 *£ ) 

1 O^OTE^C^dl^tlAiDNA^. EcoR I 
"Cyj^U/cpUCl9 <t a * (3 0n ( pUClD. 

5 0 ■MTris - HCI (pll 7. 5 ) . I 0 nHH«CI » . 1 0 uttDTT. 

1 bMATP , 3503. i V F T40NA «J # - -Is / 3 0 «t» . 

1 6t . 2 I* Ril ) . S So « 5 p/ £ A! ^ T ^ IS (S 
JN107 ^^aiclft^-ti:/:. J^Sftlft I 

5 0 nr/orf X - Gal'. 5 rfUPTG. 5 0 «/a«7 V f 



I 

\ 

CeneClcan rK tC e fc'3. DNA^lOrfTEtC0iRL 

C n^Ba.H I T 93I9r L pUC II 9 £ & K JS $ -It . 
SJoft® 5 ^ JT! V*, *ASf8HVL184£ J&Kfrlft U 

IT^/;. 5 */DNA ^ EcoR 1 t Hi rid IQ T 1*5 L /: 
CD .( 5 3. v h EcoR I . 53-j^v h Hindffl ) , jgt 

tfsaiy h sph 1 t we/r u/c 6 o $ ^n^nv 

iUftmtfcttTfttif U i^^C^^T it I. 6 kbCD7 

7 > y h . &#e*> t»T ti % 1. 0 kb7 7 / > y 

h^^r-5^a-yi&ia>l«t/c. ^COioCUT 
t^^n/i^a-y. pSau I. 6 CD D N A <£ UP W t . 

DNA 5 Pt % Soa I t Sae I TVIBr Lfc ( I 0 ■« 
Tr is — HCI (pH 7. 5). 2 OortKCI. 7 «MMgCI». 2 0 3. 
- v h Saa I . 2 0 '£'.=. v h Sac I / 5 0 vl . 
3 7 t . 2 l$Ra) • Siol*7yfe. 7W-/u-^ 
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A^0»KL/c. DN Ai*&£ 5 0 CD EsolD ftiii 
& ( 5 0 artTris - HC I (pH8. 0 ) . 100« flNaC 1 . 5 crt 

/c - 7' K5o*f0MBts<*i ft 

( 4 Qmn&m+ h V 9/.' (pH4. 5 }.100>nNaCl. 2 
• nZnCi,, 10%^ U * q-;u) £ Aft** ^si* fc. 
D N A 7$ C I80^l ^ v KO Exo ffl 51 £ U 7 — -fef 

( S is i§ ) £ Jra ;U 37tc«flUfc. 61 $ Jta 

a3 o«?c:it:5^^^yr'j y/L^ MBixai 

*U7--fe"*ljIljU 3 7 "C . 3 0 *> C6 £ L *: . S 

iiSU* X ^ y -;uttiffi-C D N A*0iRUA:. 0 iR 
L/;DNA$ 3 0 ^ © T E t:i3 t I *f £ t *) 
0 XHV - ->s V?5 (500»nTris -HCI 
(pH7.5). lOOaMMgCI x , lOOnflDTT, i 0 «rtATP ) 
ifllli, 16*/CDTE. 1**CDT4DNA »J A' - -fe" 



ttffi¥2-117384 (10) 

fc. * 7 OXCt 1 O^RUfiliflL. % ) if — *b* 
0. 2rt KCl £ 2 a/. S.a 1 £ I 

^ ( i o 3- - v h / *i ) fin *. . 3 7 x . 1 1* rJi cs 

S3U:. 7 0 "C Ct 5 ttM&fiL. **tc?£ 

* ^ D-y^-^tn^y-^DNA^agsaLA:. 
7 7- >*DNAtt, 7 -DEAZA - -r it 
x y >v/* v r (SiSig) *J!H»* / 
- * K?4ife£g.iTt'» AT Ck 

1 0b P £T£:2:Lfci7 o-y P DE6-10 £ 
f*fc. PDE6-10 CD D N A £ 33 52 \ t* DNA£ 

C O ?8'ifc 2 /d tC lOOneO) X h o <J y * — 
(AATTGCTCCAGC) £ JlHX. 1 0 td CD & IS n$ 4> *C 3$ 
Sl£**fc ( 1 6t, 2 ■* frl ) . 7 0 X ICT 1 0 
#nnC£7£ 1 pi © 0. 5 M NaCI. 



5 J- - v |- CD EcoR I £ fiD *. 3 7 X 3 0 # Gil & & 

ecor i TVJBfisnr. xho i -r tfl»i$n'* ? 

V-griHSd Lfc. 3 CD «fc T C UTp0E6-10 (XhoXT 
a f ^ - * -b v h £ ? - ) £ ft *: • 

- cd ^ ? * -pDEe-iocxho) is es 

Escherichia cot i HV11 84 /pDE6- 10 (Xho) It X 

10311-"- (FERM P- 1031 1 > t U t ^ it $ tit ^ 5 . 
% W 6 . MKtAOHIg- $ *-*-(gyt|g)go- 
- > ^ ( jff 4 P| ) 
PECO 8. 4 1 j« $ 4 a a 9 h£D BalI-C93ffl(U 
( I 0 mH Tris-HCI(pl(7. 5 ). 7 «HMgCI» / 
2 0 ^. 3 7 TC . I I^Pul ) . cfctC. 1 « NaCl^ 3 
Pi fin A. . 4 ^ - v r © Sph I ^ Jtra ^. . I I^Rfl 3 7 
'CtCCSaL/c. SE&Ofc 0. 7 % 7 ii a - x ¥ 
&fll£n-^. lkb©77/>Xh^^fl0lL. Gene 
CleanT D N A £ to & L @«LtDNA^, 
Sph I £ S.a I TtflSft L fcpUC118ii£^S^$-e, 



MVU84^^^l£lft$-ti:/c. i^Kfelft ^ ° - 
DNA£i933U. 77^> V KZ)l¥A$tl/^a 
-y^HL/:. CCDDNA^iSSSL. 1 rtDKA * 
Sph I &tf Hind E T yj©f U (1 XEcoR I l£ ill ?fi . 
4 - v h Sph I . I 2 -3- - v h Hind ID ) „ 1. 2 
%7 H a - x ¥ frftTKikthZft 0.33kb7 7^ 
/yh$»3aiU * LtCene ClcantC i 0 D N A 

^itoajLfc. 7"?*$ KpnrtTv-PLi ^ 

Hind 10 Jktf Sph I tCct o - mhiitUTm ^n/i 
5. 7kb7 7^> h 5 0 netiJISSlo (4r5LiovS 

3a--^^nH$Ht/w. 3a^-J;*)DNA£$ 
^PRfilf^^yftC^ ^) IUD N A£"9^. a 

/c. ^cD^a->^^^ > DNA^iJ353Us -tOO. 5 
^^HindlDTyjeirLA:. 7 0 t 5 »RflLX; * 
±.tC&L. Lp/Ol«rtdXTP CdATP . dGTP. dCTP , 
dTTP*«. * 1 . i 2 i - v D N A .f 
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U > -7 — Hr (Kleno* 7 5 7 / V V ) ['S.lS £ 
ft! A.* 3 7tt.3 O^KIRiaLfc. 7x^-^- 
£ao*/ux.?fe£e(&U DNA£x*y-M,? 
CfcH^-fr/c. DNAH 0/i(DlX7n , -->J 
yftCrS^L, 350miiOT40NA V lW X. * 

lStT-K«iflUw. 7 0 r T 1 0 aTalftS 
U *r--b'*5feS$Htfca* Q.5MNaCI £1. 2jrf* 
HiadlDf 1 2a^y Hpii, 3 7 'C ? 3 0 # Tel & 

tz „ L-a«p r U- h £J&l££ tlfc 3 n — ® — 
^^L-aip jgftlgl&U-aapr I- ft* *$?££fifc 

^fcfc©) 4»T*S«L* ?*&*lfcffl***DNA 
Hi nd ffl -9" h*^*5n/:tO*l9/:. 
D N A £ 1852 0. 5 wDHA & 4 & ~ -/ h ©Ba.H 
I . 1 2 #{£0 Sph I TgjKffbfc ( i 0 »HTris • 
IIC I (pH7. 5). lSO.MNaCl . 7 raMflcCI , ) . 1. 4 
%y H a - x »f iUQSkikfil'C . 0.34kbODN A7 
7 ^ / y ^^jttlL/, Cene CleanTDNA£ I 0 
«t CD T E tC 0© L /£ . wK£3 0n«© P AT153£* 
Ba.H 1 Sph I TtflSfi ITil 3. 5 kb7 7 ^ > 



v * ^ 9 9 -) era 5 m ) 

7'ai»^-*tv F *< 0 9 — pOE6-10(Xho) 
a 5 «*Bind'ffl&tf Xho 1 T V)6fr 0.7^7*' 
a - * y JU^LSvtftfljU: <fc >> 1. 6 kb CD 7 7 ^ > y * 
£#£ULfc. — pJOB-NeoO. 5 «£Hind tO fttf 
Xho!"CW«L* 8 kb7 7 ^> ^ r £ »9t Lfc. 
P3 €f * iffi l> *IB i3H JH07 tC^AL. 7 y t* •> »J 
y fit 1± 3 o - £ » fc . 3Di-J;»)DNA^!}, 
• j.U7 7 ^/ ^ h ^rai2Lfc(pAHG10-Neo) . 
pJDB-NnoO. 5 j* $ Ba«)l I & Cf Sal I T 9J Wr Us 

pUC-ATE £Banll I &tf Sal I 0.42kbCD 

nfcr?^ KCAD *WfflJni07 £JB?ffcl*£ 
* . 7 y f •> U y SI tt 3 o — £ ffi fc . Z ft. h cry 
DOi-J;»)DNA^iB5!l^ § ft CD T 7 X * K 
pJDB-Keo-A TE ft L T V * C & £ ffi A* & . PJOB 
-Neo-ATEO. 5 **£llindfll & XhoITVJftfiUs tfl 
8 kbCD7 7 ^> x h€ir f /:. P OE-6-lO(Xho) 



?UT¥2-117384 OD 

y h i T iS t& R fo 5 * . 

filS«T*«SiaJni07 £ff2ff !£!ft$-tt. L-a.p 
ru-htC30--£J^/iSt$Hi:/C« 3OJL-C0 — 

<bDNA£i(3$|L* O.42kb0^ 4 XOBa.H I - 
Sal I -ffiffi<fc«J (DNA77^^) £4*. 
*?o-y£$;t><Lfc. }?U/:DNAa5pg^ 
Ba-HlS.tfSal IT«8IU 1. 4 % 7 ii a - X V 
A/flL3L»kfillC«fcf). 0.42kb7 7 ^ > y h £ 5* SI L. 
Ceoe CleanCi*) S^OTECSCLfc, C tl * . 
Ba.H I — Sal I "C 9)8fl L 1 0 ngOpUC-119 <k if 

-ATE; ^ — — ^ — * -b v H • 9 9 — ) . 

C CD ^ ^ ^ -pUC-ATE £^ftT5>;llBIS 
Escherichia col i fl V 1 1 84 (pUC- ATE) it X 3k \£ ffi 

i^'i!a^fex^iiiffW^Fi?u:t&ifinfaT!fgi 10310^ 

(FERrt P- 10310) t L'CHiltZ ttX C» 4. 



I 

\ ' 

*3 . 1. 6 kbCOIIind ID - Xho^^j'yh*® 

HZ U • Pi 4f * HE *5 t • l& ^ *l /C 7" 7 7. £ K tC 

J: *) AIfiiSJii07 *»Htelft**fc- 7yf>y 

K ( p A 11 6 - 1 0 * M e o - A T E ) i.-'lf UT^VS ^ o-y_£& 
o tt /c . 

.CO^H-^'^ti -ArBflffi Escherichi a 
col i Jrtl07/pAHG- 10-Neo-ATE li X 31 & iff 8£ ttJ 7 ± 
1)9 X A UE ffi « '^>Tr C itt X Off "ffl'S Tft 10309 (FEHM 
p- 10309) t u T"c? it * nx ^ ^ . 
XJSJBLB.. ^nir ^ s k <n ft SI ( IT* 6 iai_ 

ilS|SSOl*lC.LT3i|3SLfc. NeOais?fl)lift 
CADHro^-^-CMiL, -?-LTNeOin<f. 

5 K pA II G - 10-Neo-ATE ^ Xho ! jScC^BaciH I tCttO 

^99 — 75? J y r- £ W fc • ' to 7/ * t. n& ?fl 

7 ;U7* 5 y A CDcONA^ =ff T * ?* V ^ ^ KpUC-X- 
HSA-A < giftW 3 ) ^ Xho I JSttfBa.H I tlffi rfi 
ItU, A X 'J - '/ - K M £ s c- 7* u T o t h lb tfl 
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/ V h*\*tz. C *lfc*T4 DNA'J **-*"C«fc *> if 

t£T*c *e<fco. fc^r* x * kpJdb-adh-hsa 

-A*»fc. 

^T-^XS r^^fff faSactiharo«vces 
cerevisiae AH22/pJDB- ADH-HSA-A IX X& !£ ffi & 
»4^X^lit*fW^^^tStX^BS^lf. 10307^ 
(F ERrt P- 10307) t LToF*££ 4x T V* £ ♦ 

%9l/7^ ^ K c J: * W 8 ffl ©JB S f£ 1ft tt II * 
ftCttW***. t X*43 . 630-637 

(1985)) CDKURteCtt^. *UiSftL/!:*ttC 
* oTiT o fc. $ r Y P D tftlfe ( 2 %+: «J **r h 
y(Oifco) . 1 %MGtx * * (Oifco) . 2»^^ 
3-X) 5rfUlAfl22«: ( HATa . I eu2 - 3 . 1 eu2 - U 2, 
h i a 4 - 5 1 9 . Can I ) © Y P D 13 Jfe C «t * - Ofc 18 3 % 
aiflt£Jjnx3 0X? #J 4 8$ M (ifiK^OD 600 
TO. 5Ci*T*£X) tS !fi *S S * *T o . 4 X T 
2.000rp«, 5-#ru1«>jfl<&£iTt'i&fflL« 
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5. 0 *4 GD 0. I nL i SCK tc «» ffi L . t(0:51.5rf* 
2.000rp«. 5 U 10.000rp« . I 

^R-i©ia^-c!ani ufc. & £ n*:is<*£2nLiscN 

1 0 W* 5 0 HPEG4004 4 6 td tCft«i5 * C 
CI 0W©DNAi$*fc (5-1 0«ODNA^t 
V) *to*.* 3 0 *CT-BJfe{S?a-r4. *©S5«3W 

u: irf©#iSi£S77k£l)0*.#£ < ** ;i> f- v 0 * 5 
^^-CTJStSr &tC2.000rp«. 5ftBn$*: 

tiio.ooorp. . i #nn0>3'fc£f?<'t« ft&tifcts 

^ lg Ifi C S D tg Ife : 2 0«/rf7f i'/MS, 

2 0«/o2T^l'4 : ->'*aKiS* 2 0rt/a*-**-* 
y % 2 0 t X * V r/J&&J3* 20«/«fi 

h 'J ■/ r- 7 t * • 2 0«/rf^5;>** 30«/ 
«£-f V a -( •> y . 3 Ow/rfSKfi'J 30 
« / «fi * a •> y . 5 0«/a«7i-^77-^, 

- ^ D yy - k-x (DifcoK 0.5J«iSSl7yt 



S D l&lfe 5 ilCS S L,* 2 B Bl 3 0 X T ffiattS 

u/:. 2.000 rp« saiau 4xx©ia^^<tom 

ES U . 59 (* £ 0. 5 rf © I MV^ff-/Kil?iiS 
ffl"*£ 0.5BiOlM7/i/t'h-;u. 
0. 1 % 2 - > it** 7* r X ^ y -/K 400pb /HO 
*f'A * l ) X - X (ZyBoiyase-l66T£fl:3*X'&)" - 

B«jfiufc, 3 o x -c 3 o anaaattai* Lfc* 

7 x a 7*7 X h (2.000rp«. 5 ttPH) 

SfctfK 100#rf<O»8«l (SO.b;"^:-^ 10 
■ ilEDTA. 2 5 «HTris • HCI ( P H8.0)) C iti « S3 L, . 

200 jrf 0>lSlffi Q ( 0. 2 KNaGH, 1 %SDS)£Jj0;l* 

i o ftnaftiiZLfctt' ls.ooorp. . s^kik 4x 

L ft . ?Fl(07i;-^/^ D ^H (I : I 
7&£ft) * A0ii»L < (I2.000rp. . 

5 a na ) LTm/c*is*WLv»^*-7"c»u. 

750 ^ © x ^ / — $y £ *" ju -r v ^ 5 -t ^ — •£ ffl 
v^T«t < iP t ^Ufc. ai^ifi^ 15.000rp. . 5 *>GI 



iu * jjd ^. * v * * i**-*«i»t»aufc 
is.ooorp.. 5 »PuToa^"c?ta*ia_ | R^fc. 

COD N A©ctK^ 33C^*XW£EteiSU, ftC 
3 0 WOT Et2yi?BtCC^ft? U/c. T 7 A 5 KpJDB 
- A D II - H S A - A * ^ C A H 2 2 0~» ?T %l ^ J» & *X ^ 

DNAtStjiu^trliW^i (fctxl'iHindDI . Xho 1 . 
Eco» I . Oa.U I . Sal I # £ ) ft HI « 

y;HS3Tvilc»ttT#Uf 1" S C i C «t O 7' 7 ^ 5 K 
O » ift * til B L . 

iitaio. *feg<rift^e ± a t h ihyfty ^7' 5 v 

AtoXft (.^73) 
SD(-Leu)lgt&i:C^C;fcm-0 u a - - £ 5. 0 
«2CD©rU^SD(-Leu))&lfee»iffi 3 0 X "C 2 0 
ru115!Slg*U. 00*.. *<|&2. 0 C« 

2 4 tfTuI 3 0 X iff * 00.. . *<#3. 0 Ctt * s 
TlgSUfc. I2^ia^5.000rp«. 1 0»Ph1. 4X 
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Tifl/t>L. JtYflHa*@iRLfc. _k T* ® # K S 
099%i^-/^)JOi, r&£Lfc&3 0#ra 
UtCttaU;, &K 12.000rp. „ 1 O^M. 4 
•CTSS^L. tt«* ifl>flt«** IOOp/ 

© 1 X d-x < y ^(Loadim) tft Si ft ( 5 % 2 - 
/;u*rhx^y-/u. 0.0025% 7* a * y * / - 
J^^-, 2 %SDS. 0.025M Tris-HCI . 8%/ 
tj«tra-/b) cfcWL. 0 
Ul V /U ( S D S «J 7 * «J 5 K y ;w : 4 ~ 
2 0%iaff^KV>B4 ( « ) X90 ( IS $ ) x 

1.0 (J»*)(»tttt«) ) t:'fiJSLT^»fUf:. 
i*«*lii*f))atfii8[ (0.025rt Tria-llCKpHa 4 ) . 

0.192M ^ <J ■> y . 0. 1 %S0S ) £ffl^* 6 0«A 

o^Tiii£T 6 o ftMif o/c. ioii*icft*f>Lfc-*- 
i> - tiipa >; •/*■ — a ( an. 400) . Mjr 

>y 4 y t t:*- (#*S21.500) „ &&jfc;R« 

* ( ft?S31.000) . 5 y ( ft * 2 
45.000) . T-^iflirftT/i/y S y (5)-?- 3 66. 200) , 

* X * <J 7 — -b* B (#*S92.500) i<kX BIO- BAD 
&«) T$)ofc. fckffrttTa. fltfficttc*^ ^ •> 
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-•yj')7Xh • y/^-tC^ijSSfeL, £ ft: li 

Sartorius fct M CD * 5 K 7 -f 7 a v ^ - £ RH* T 
^ha-bn,o-X7*M/^- (BI0-RAD tt ) |^ 

U . 7^^-^, 1 ■* Ri! > * -/ - & tc & U fc 

(fc. 5 #RS 2 5 .MTris-HCl(pH10.4) /2 0%> 

Kt23i&> &tf 2 0>;;-)^tt*0.3H Tris 
-HC1 (pHlO.0) £ 2 5»rtTris-IICl(pB9. 4 ) / 
4 0 »H 6 -7*/-n-*m y OHHfjT&C 
*^TfU/c^&Tti$^7'a v ^ - «C » if L /i . 
6 V «eiSE£*W 1. 5 I* R3 it fc »> 
*3%t'7f 0 »nTris — HC 1 ( P H7. 5 ) 

/500.H NaC £ (TBS) tf? WL 4* ? 3 7 "C . 1 1$ fill ifi 
a I* fc& TBS/0. 05%T*een -20* T 5 5>ru1t£«iT 
* C £ C J; *) ^ - *< - £ % V* U ft: . & tC !/£ fc h Ifii 
fa 7 ;b r 5 y O <> fit < A v *< ^ > £ 1 % 
5f ^HCTBSt 2,000{&tC5&*R Lft:??;& 
4 '0 bJ^T^- — £S7STlQfe£i2Uft:» — 



/< — £0.05%G>Tween-20££t;TBS(pH7. 5 (T-TBS ) 

■c 5 #rui«!Bu«c*<&&fr u*. :©Btf*t)i 

•> ^ - T & L fc + ** \K <f +* 1 g G bt ft * 
BIO- BAD i£5i) « I.Xf7f^tfTBST 
3.000IS C 96 « L tzttWL 4 0 rf*T — «S 

sit i i^r.nts»a b fc. *ct-tbs ? 5 ^nnro 2 
iisic/TBsts^ruii m±&® & o & l 

7 h — A* 3 Oms^l ObJOH/ - iHC ?8 U fc 
?S7ffiiTBS 50a£, 3 0 % ig £5 ft * ft 3 0 £ ifl -tf ' 
fciSyfttctStflT S C i c<t.O ft 5£aSii>ii^ 

7ElC^'r. 0*. (A)'ttSDS-#'J7^ «J 

^ r s k '/ n, -s » * *Ji © tfe ^ > - * 7* »j 'J 7 y 

ift 7 ^ y S y € ^ f K f4 © tS !ft T ft 9 • ( B ) U 
S D S - 'J 7 ? •) ^ 7 5 K V* ;u ^ 5v ik «A <D \k . 
O X ^ 9 y 7* a v -r 4 y ^ * \i t» J/i t h fflL rft 7 ^ 



y 5 y !/[ » <t %& £ $ H!: . t Mia ViV 7 ;u 7' 5 V & 

Z . & ffl *« « PS ^ L T ffl C^/; M 53 h Ha ViV 7 >u y 
5 yT6«A'BaTS4 • ft \& $ n t MM Yft 7 

7' 5 y £ ^ tr 2« O c o t a> is & ■ -e ft ^ . 
^^^11. Mmm^^gffi fc Hfa ?ft7 ;u7' S y A 

7 iu 7' $ y A £ o 4' ft n % ft 
( l ) &i5t 

-tLTSDS&E^JteLfc&C* SDS^l 2?< 
A^30XO.t:'J7M^7? K ifi (X 4 £ ¥ iZ 
&hllL . Laco*l i.U.K. (1970) Ma lure. 227.680 - 635 

UT*X:hB ( 5>^ ?d94.000) . ^ & '/il 7 ;u 7* 5 

y (ft* M07.000) , tA^y^y (#?a 

43.000) . KftflttAsRHsK (51-^330.000) . jA: 
2 F »j r •> y -f ytt*^ - ( S20.000) Rtf 
7M7^r$X (5>?*SI4.400) ^tiiJfl ^ 
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7 n, 7* $ y£*©0ttfiE*tt*S 
L/C *©&&. e*S:lS££Eftt Yfamrfr-f 
5 yAtt i- flu ffl h 55 $ ti fc t h jfiL rfl 7 ^ 7* 
5 v it. t t> C 13 L & $J| K £ ?K L ^ #T S67.000 

t$)-jf;. c © a & £ m 1 2 ei k * * . 

( 2 ) gft flfffl l 
CHativcV /HJSl^JJfl ) 

fBaffligisftcfc *) mai LfcEft t nm«7/uy 

SyAtffi**©**. iBiHUl 2^*^ 
3 0 %©*' V 7 £ U /U7 5 KiflBEflieV^Tft a 
*<S D S £ Ifc^fcy /uc&JjQL. SDS^l^w 

£ . 7»JV7yl-- 7 'U-SfefilC«fc-» 

ifiL 7 ;u 7' * y £ # <h L X m I* C ilc M L , 61 ft 
K£££ft t hfliYf!7;uy5 y A i: ©^i*My 

/I'TO^JH it#Lfc. S D S l>fcVative>r 



6 (1962)30. CSSUctDfcttTfTo . fctte&jgjfc 

r v v 7 y k- r *-e«t *} fct&*a©£fe£fT 

fc, -H^fcttimWtt. Cappel tt^^A^l/fc 1 )^ 

** la - t Ufa M 7 ju 7* 5 y })t tfi vfl & *< & - 7 V 
0 ©***!;t- t HfiLrff 7;u7* ? y|/tifirtf 

6 . fi* a E ft t h dL iff 7 n* 7" $ y A it t h 
flatt <fc *) MB 3 n/c t h fo rt r 5 y £ ti££ 
C»£Lfca»tt*JStftL. d ©#£T- It ffiStt 
£ *? it * Pi If © a ^ it * £ *t U * o /c . JR £ ft 
I 5 IC^T, 

( 4 ) 7 5 y 5 ; BTWW^g 

6*&ffl££Eft t h fa/fl 7 /U7' $ y A 100/* £ 

o-r^f y - ? x y * — 477ltC J; 9. ffitt© v - 

* 7 ;uc£ o r 7 5 / m&.nv>\kH£ '<f ~> * 

A 3 p£9. 3 2 § 3 CD G ln£ T 7 5 J fifatt^lol 
£3 T?tc*SS© & * t h ifo-ft 7 ^7' 5 y © 
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7 /U 7* $ y A it . th|fcttJ;*)ttM*ftfcfc|>ilji. 

M7^y$y*y^»tBi;ii*tt€«Lfc. c © 
£ £ £ 1 30tc^r. 

^-m.^^^^^tt. L K B &33A«pholine PAG 
plate pllgi3. 5-9. 5$ffll\ 3tt©*7-A7 
/UC^otiT^/:. *S*ai|&* LT. PI 
v - A - ; C-70->7iy (p 14. 75. 4. 85) . 
7 X »; y (pI5.65) . MJ7/^Q7tf;i/U 
^□fy (7'^ P I5.9). U/afy ( f ? % P [ 
6.45) . 5^^afy ( ^ -7 % P 17.3). 
t"y (^>*7. pIB.S)^^^ h ^ o C (pMO.6) 
*ttffl Lfc. H ft (&£&]£ ft t Hh«7iU^ $ y 
A it % tHSH'MA»^WBS*lfctHlllta7^ys 
yt!^«tCpI4.9 <D±S"'yK£p!4.7.4.65CDZ: 
* © ^ >f ^ - y KC^flltt 

c © ^ m ^ i 4 ei ^ r . 
( 3 ) feifftt?*mir 

fa fft £ x Ouchterlony . S. Progr. A 1 1 erev . 

1 

\ 

7 $ y 3t83*fc 3 25§JT07$;p,5K^^ 

ft £ 0 . ffl t> A: UE n°a 'P U < <k 6 9 3 % it 7 5 
y*3£7Sy& A* I* - 

fi*fa®jtifeEStt HMi, 1 7 7/b7'5 yA©7 

£$SiM7 5 y ISIGNUAip- Ala-His-Lys-Ser-Glu- 
i « 

Val - Ai a- Hi s- Arg-Phe-Lys-Asp-Leu-Cly-Ciu-G I u- 
Asn-Phe-Lys- A!a-Leu-Val -Leu- I le- Ala-Phe- Ala- 
Cln-Tyr-Leu-Cln 

( 5 ) HPLC±flP 

Ci£ffl * 7 i. a v 

f'^MtyXrU' 3il30A -tr /< U - *> 5 y •> 
^r-J^^OifflL. Aquaporc BP-300 is b J* (2.1 
ail.D X30mn) C J: -».T»!««jf * v i it , 
0. 1 % h v 7 /u* DftiBfC¥ai(k* a^. S67t 
© ?3 Hi It . 0. 1 % h »i 7 /u it d ft & $ £ f 7 * h 
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fcjffili. 7U-H)^«KO fl /6A^ 100 %iT 
0£iS&K£Jte£4 5 # r«1 <l> M ? J&fi£1~ 5 - £ K 

yAU# — 0IJU* tr- ^ £ LT& £> ft* bhdliW 
A^l»3!|jn/;t h ft w r * 7* $ y a> t: - * £ * 
7 A ± T CD & » I* fcl & f - 9 0 « C I* T E 351] 

;u 7 r S i/£rft£L> H*5iTiSasUfc*3£Tb* 
J»-0ftt» fcT- £ t t T» £ ft* -^07^7*5 
yoJffl*7iiJ: , CO#Btt»-*ofc < R - T £> 

c0*s&£mi 6Bin*T* a** a ttt h lb 

■ ffi it 3E ft t ma7fl'7 , S vAs -tUTCtlt 
Hifll?^^^ yAfc©?R£1390j8fflA 7 i ? o 
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[m4 Kd*'>7^'H h^a-7h^ 7 7^-) 
155 i£ & # ^ D J-^77 *-&H£LT&r£52 

JK»«flI««B»»#«-ffl/W Ka*>7/<* 
-< Y is 7 i.TAPS-020810 ( 7. 5 w I.DxlQca) tC 
J; -»T#«£ff -> fc. lOort'i yfigttilitt 

/0.05%7 -;ftt HI^^*»b0.3H 'i y&naai 
ft/ 0.05% 7 h'J $ X. ^ 0 i8L3!SftK4K£ 

3 0*rulT«ift3Ht&.fc*i£iT-»fc. © «* 0 iS 
ail 1 T*>*. Kf4i Utts 

53" DEAE- Sepharose CL *6B T i5 K3 U fc (> 0 £ - 

4 o KffifcoKsatEaTis &nfc±w* * 

ft j£ £ IE & t hifiLrfl7^7'5yA0t:-^0?Sili 

j; « a $ * fc t v aw? n*-? * v to ?s sis i* ra t 

-ftLt^fc. LfcA'oT, ^ .-f K a * ■> 7 /< * 
-f I- * 7 i ±T0¥ftC*fi»T *>. 6¥ft&£IE$t 
thifli'«7;uy$yAU. fchlfiLYffrti*0b0£ 



;u 7" 5 y 0 -f Fo*->7^'M h ^ o "7 h ^ v 
7 * - 0te££^T. 

^□-y0x^'j-^y^ ( m 8 ia ) 

- y ^©fctt*BCLONTEC1ia0 * gill^^? * 
-<fcLTttf££ft*t MFcONAS 4 7 7 "J * -* 

m^tz. a suits iftx*7 r -*>**^ia(SY 1090 

^iSitOTSlfe?*, JBHtcl&rs - 9 St 5. 6 
x 1 0* m*LB»3ElgIS±C»l£S**fl!ftit 
DNA^> y 7" 7 V 7 4 & 9 — ( AnershamttHybo- 
nd-IOlC&Lfc&s sf PttMttHtt5cft"Cflai, 
/c£/£* , j:*:? r *?l'*7-r3l!i ( & ft ft £ 1 o 7 

L/C (Benton&tfDavis Science 196 .180-182 
(1977)] . C 0 3 ffi 0 7" o — 7" It & * Lawn £ 
(Nucleic Acids Res JL . 6103 - 61 14(1980 ) C 



i^T Vk'S i ftfc t h AL'/tt 7 rt/7' 5 ycDNA0K Ji] 
0-5^5' lft»SR5B« (aKMMiOATC 3 K y 
1 2 51 ^ ^ K itS A* ^ ATG3 K y 0B9 
0?^U*^K$T©»*) i^2Xti|i3c(7Sy 

jfe « 0 > ^ i y 3 k y ?" « 5 a r c A •) 9 * 

@07^y/ac3^->^€a-KT^SB^') 
b 0 (USA - 1 ) , 248» SO^'J *> y ^ ^ 260^r 
0(DM->^3-ft5 (>0(HSA- 2 ) . attf 
tC 576S B 0 /< «J y * A'* * *> 585* 
8004 •>y^3-KTSRB7><t^ftcclA< 6^ 
5^ u * * V }& * 3 ' - fttMIRWWZtV 

(HSA-3) t m UH5*T ^ Cft£07*o-7' 

0 >S E M ^ -P. 9 SI C ?r 1" . C <0 r ° - 7' O £ JiSc 
(i 6 ft D N a *> y * * -f IK - c «k *) ?t IS a it 

^Jfl^TfT-j/c. HSA-2*rP5tl0*>^t/^^4 

^/i 2oofa0>t«tn?°-y<D^'54{i£i0?o- 

y^iONA^iQy (Blaltner ^ Science 202 . 
1279- 1284 (1978) ) C ft £ EcoB 1 T ?Pi it L . 

ffi(t1SB0 * */ - y 7* o v F * HSA — 2 7*o — 7*«£ 
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^ 4 7* V 9' 4 X $ -tt /c (Southern, J.ttol . Biof. 

503 - 517 (1975) ) . * 4 7" 'J 4 X 0 tz 7 7 ? 
jf y h it 3 *? <D 9 a — y £>> ft b & * 1. 8Kb. 
1.4 Kb. 1. 3KbCD-H$T£>-?fc. C CD 7 5 1. 8 Kb 
i l.3KbO*i077^> V h^ptlC 19-< ^ - 
ic^7'^o-^y^Ufc. CCD*7"^o-y£ 

HSA- 1 ct HSA - 3 £ & * 7* d - 7* £ It 3 o - 
— /W 7* 'J / -f — ->-s y (Grunstein J: 
Hogness Proc. Hall. Acad. Sci .USA 72 .3961-3965 
(1975) ) iZ£ >) X 2 V - y Ltz. extern HSA - 

3 CD*£/n4 7' 'J ^ 4 XT Z 9 a - y X nil (HSA 

I - A )*<$£> ft fc. CCD^o-yCD&iEDNA 
"8»Kr*fflaKW*EJl! * * -«13«p18 Js«fctf 

• pi 9 RF-ONA i:Cf^ ?4¥**->*9U* + 
Y9 — *> a yi$ (Sanger. P. . Nicklcn, S. 

J; Coulson. A.R. Proc. Natl. Acad.Sci .USAj^j. 
5463 - 5467(1977)) C <fc 0 ig £ £ M £ ik £ L /c . 
HSA- 2 £ r o - 7 <£ if o X sUl 0 n 

-i'fl)7 , 7-^A^ , J^'H:-i/s y k *? n T 
fBttOi/^t/u-fcif**:? o - y CD 7 52 OflBC 
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OC*T HSA-l-&ra-7*iLTf|0 r r-7-^/N 
4 7 *) ? 4 — -> s y£ifl* + 1 ffl CD RB II O *> 
+ fr 9 a - y i g 1 1 1 (HSA - D ) ^t^fc, 

Z ft* h y r - D N A £E3J LEcoR I fgit^C 
-7 V* T HSA — 1 £ 7* o - 7* <!: L T ffi l> * *r* - y /x 
4 ~f *\ *f 4 •€ — -> a y £ if ^ 1. 25Kb CO 7 ? ? S y 

r (hsa— n) ^ro-yi/NO'^uts; 
<h£5115Lfc. C <D 7 5 y KDttSKH**' 
-fr***>**U3l-*-K * y tt T ifc 

SL/:. HSA — D li HSA — 3 7~o — 7*£H35J8L 
Ufrrttc. CCOlSm HSA- Q A & # * > i^^m 
fl»*a- K HSA 1 - A tit h JliLTS 

7 n> 7 $ y<or i;*aH«3-Kt*B»** 

£ * £ £ C 30a@Ot 'J y*3-Kf 4 3 
( T C A ) *< £8 K t* it 3 K > 0 * - /l, a K y 
T G AlZ&itLX^ Z Z tz. CCD 2 -7 

ODNA77^> Xh0$llPRW5RlfeBI*m8l2ItC 

fi*$&&*n h a>'iE5t«ttatt«tt«ttB 

j5 8 0* <>>*>**£ 7 C HSA 1 - A t HSA a CD 



2 -7 O D N A $ B 2 £ IS ( W x. If Xba I ^ Ps I 

i «> * h) Ttflffius^cffijFS^rnti'^^^^ 

^7"^K^7*nKJilCDH^L/cb H&rfl7 >U7' * 
yCDffl58&?yX?ffCD£&£a-KT£ *cDNA 

* (H 2 . 7- 5 * $ KPUC-HSA-CHOftjg (BlOES) 
*UB7A'*Mt±**77*-*" (phoA) ®-> 
? + >i"<r * K <!: IE# t r i"iiJ7n/7* 5 y A 

XS KpUC-phoA-HSA-A^^CDl^tC LTiSrtJtL/c. 

t h ffcDNA? 4 7* 7 ! J < HSAcDNA£ 
£C ? o - y X S til (HSA - Q ) *£Eco8 1 t Xba I 

£ pUC 19 7* 7 X 5 K ©EcoR I & Xba I <b CD H JE?fi 
<ta075*fttt*075^>yht T4DWA'i** 
-•C"^ffi^TtS^$-ti:lII!ftA.7*7^ 5 KpUC-IISA- 

C CD 7' 7 X I V h Aha ID t Sal I 0-%ffiit 

tc^*)^r^/J^$t^cD77/> y h€«3SUfc. 
c © 7 7 ^ > y Ma?!«i^t htfatffr^7'5 y 



\ ■ 

A^/^BOl 2 *@ CD Lys*y$> 356^5 § CD 
Thr«-C*3-Kt*. «»iE»t r AM. 7 jut* 

Ie^^IUSI-^ ZciDtC 5 ' JSt:fiit4DNAK 
-ft^^fiScL/c77^>yh2*^7--/u 
TSCiCiOi^L/;. CCD^n^DNA K?0 It 
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(1) (2) 



HSA-1 €- AAGGGAAATAAAGGTTACCCACTTCATTGTGCCAAAGGC - 3* 

5'- If HKtttt-Me 1 1 - Leu 9 Kffl£ -f*®J* 
(12^u**(0 



HSA-2 5' - AAGGT CCGCCC T GTC AT C AGC ACAT T C A AGCAGAT CT CC -3' 
G/y 248 -Leu 260 rcffl^-fififl* 




(3XM 



HSA-3 5'- TAGATGTTATAAGCCTAAGGCAGCTTGACTTGCAGCAAC - 3' 
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o 



rf? ri? n{% \ll III 5*2 ~ til " ia Ar<J Phe Lys Asp Leu Gly Glu Glu asn phe L V 8 Ala Leu Va * Leu lie 
GAT CCA CAC AAG ACT GAG GTT GCT CAT CGG TTT AAA GAT TTC GGA GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT 



50 



rlZ ?!!Zi ^ii S*? l Y l 3} n Gln Cys Pr ° Phe Glu Afip His Val L ys Leu Val Asn Clu Val Thr Glu Phe Ala 

GCC TTT GCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT CCA 



Hi l^l ill Xti ™ 5 SP Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu ph <* Cly Asp Lys Leu Cys 
AAA ACA TGT GTT GCT GAT GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC 



100 



Inl HI £5? TUl Leu Arg Glu Thr Tyr G1 y Glu Met Ala As P c ys A ** Lys Cln Glu Pro Glu Arg Asn Glu 

ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG GCT CAC TGC TGT GCA AAA CAA GAA CCT GAG ACA AAT GAA 



Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr 
TGC TTC TTG CAA CAC AAA GAT GAC A AC CCA AAC CTC CCC CGA TTG GTG ACA CCA GAG GTT GAT GTG ATG TGC ACT 



150 



Sii i hQ Hls Asp Asn Glu Glu Thr Phe Leu L ys Lvs T V r Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr 
GCT TTT CAT GAC AAT GAA CAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC AGA AGA CAT CCT TAC TTT TAT 



rrZ IZZ Si? ™ ™ l h Z PhC Ala LyS Arg Tyt Lys Ala Ala Phe Tnr Glu C y s Cys Gin Ala Ala Asp Lys Ala 
GCC CCG GAA CTC CTT TTC TTT GCT AAA AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA CCT GCT CAT AAA GCT 



200 



rr? SS J52 522 fj? Ly * i eu Asp Glu Leu Arg Asp Glu G1 y L ys Ala Sec Ser *l* Lys Gin Arg Leu Lys Cys 
GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGC GAT GAA CGG AAG CCT TCC TCT GCC AAA CAG AGA CTC AAG TGT 
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Ala Sec Leu Gin Lys Phe Cly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro Lys 
GCC ACT CTC CAA AAA TTT GGA GAA ACA GCT TTC AAA GCA TGG GCA GTA GCT CGC CTG AGC CAG AGA TTT CCC AAA 

250 

Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cya Cys His Gly Asp Leu 
GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TCC CAT GGA GAT CTG 

Leu Glu Cys Ala Asp Asp Arg Ala' Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Ser lie Ser Ser Lys Leu 
CTT GAA TGT GCT GAT CAC AGG GCG CAC CTT GCC AAG TAT ATC TGT GAA AAT CAA GAT TCG ATC TCC AGT AAA CTG 

300 

Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys lie Ala Glu Val Glu Asn Asp Glu Met Pro Ala 
AAG GAA TGC TGT GAA AAA CCT CTG- TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATC CCT GCT 

, i 

Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val 
GAC TTG CCT TCA TTA CCT CCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA A AC TAT GCT GAG GCA AAG GAT GTC 

350 

Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala 
TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTC CTG AGA CTT GCC 

Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp 
AAG ACA TAT CAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT 

400 

Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
GAA TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GGA GAG 



Sim m 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 

450 

Val Ser Arg Asn Leu Gly Lys Val Cly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA 

Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA 

500 

Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys 
TGC TGC ACA GAG TCC TTG CTG AAC AGC CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA 

Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys 
GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA 

550 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT GCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT 

Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 
TTC GCA GCT TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 



^ i i-3TH 
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